This study examined the effect of two Lactobacillus bacteria on protease activity and growth rate of Litopenaeus vannamei. An experiment was conducted to examine protease activity and growth rate. The experiment consisted of two treatment tanks, the first tank was provided with artemia immersed in 2.6 x 10 16 cfu/mL of bacteria solution, the second tank served as the control tank. After 20 days, the L. vannamei in the tank that received Lactobacillus have significantly different in growth, survival rate and protease activity (P<0.05) compared to the control, but no significant difference between Lactobacillus casei and Lactobacillus plantarum treatments. Within the digestive organ, protease activity of hepatopancreas and stomach demonstrated significant higher activity (P<0.05) compared to the intestine.
INTRODUCTION
Decreasing of worldwide capture fish production poses a threat on the sustainable supply of fish to support the increasing of food demand. Aquaculture becomes an important aquatic food source to fulfill the ever extending gap of requirement. It is reported that both fresh and sea water aquaculture production increase rapidly. Ministry of Marine Affairs and Fisheries of Republic Indonesia targeted to accelerate aquaculture production.
Four percent of total aquaculture production was contributed from shrimp and prawn (subphylum crustacea) and most of shrimp production was dominated by white leg shrimp Litopenaeus vannamei. Local and international requirements of shrimp production have en-
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couraged Indonesian farmers to apply intensive aquaculture with high density of initial larvae stocking. This condition has been leading the occurrence of various bacteria and viruses outbreaks to the shrimp farming (Center for Tropical and Subtropical Aquaculture, 1996; Chiu et al., 2006) .
Numerous experiments have been conducted in the attempt to solve these problems including food additive application to increase immune and growth responses. For that purpose, live organisms such as microalgae and bacteria have been used in shrimp farming, and these additional substances were known widely as probiotic. Probiotic defined as viable microorganisms that exhibit a beneficial effect on the health of the host upon ingestion (Gomes & Malcata, 1999) .
Probio tic application to enhance the growth performance of fish and shrimp has been studied and the results indicated that probiotic could enhance enzyme activity within the digestive tract of shrimp (Nejad et al., 2006; Wang, 2007; Gomez & Shen, 2008) . Genus of Lactobacillus is widely used as probiotic source due to its well known ability to assist nutrient absorption of the host (Aroutcheva, 2001 ).
Objective of the present study was to investigate the possibility of lactic acid bacteria as a suitable probiotic for shrimp culture.
MATERIALS AND METHOD

Experiment
The experiment was conducted to examine the effect of L. casei and L. plantarum administration. All treatments and control were arranged in triplicates. L. vannamei for the experiment was transported from shrimp farming in Yong-An earthen pond in southern Taiwan, carried in plastic bag and provided with O 2 to avoid mortality. Shrimp was fed similar food for three days prior the experiment. The experiment was established in 20 days culture period to determine the effect of treatments on the growth, survival rate and enzyme activity in shrimp digestive organ of L. vannamei. 15 shrimps with 0.1 g in average were cultured in aerated 45 cm x 15 cm x 25 cm glass tank filled with natural sea water (salinity 30±1 ppt). Temperature of culture tanks were equivalent with ambient temperature.
Food Source
Two grams of commercial brine shrimp (Ocean Star International) was cultured in one liter of aerated natural sea water (salinity 30±1 ppt) until hatching (approximately 24 hours). Temperature for culturing artemia depends on the ambient temperature. Afterward, hatched artemia was rinse with tap water and immerse for 30 minutes in 1 mL of bacteria solution. Bacteria Solution was prepared by culturing Lactobacillus in MRS broth, and incubated for 24 hours at 35 o C, resulted in 2.6 x 10 16 cfu/mL of bacteria. Later on, the artemia was immersed in the bacteria solution and fed to the shrimps. Artemia as food source for shrimp was prepared freshly every feeding time.
Sampling
Shrimp was counted and measured individually at the beginning of the experiment (Day 0) and at the end of the experiment (Day 20) to determine the survival rate and average of daily weight gain. The Survival Rate (SR; %) was calculated as;
And average of daily weight gain (DWG; gd -1 ) was calculated as;
For further assay, three shrimps were collected in day 0 of the experiment and another three shrimps in day 20 of the experiment and used to determine the protease activity.
Protease Activity
The collected shrimps from day 0 samples were homogenized; whereas samples from day 20 were prepared by dissecting its digestive organ. Samples were collected two hours after feeding time from each tank, measured and then stored at -70 o C until assay process. Samples were homogenized with chilled 9 vo lume s of Tris (hydro xy me thyl) aminomethane hydrochloride (Tris-HCl) buffer in microfuge tube, then centrifuged at 7,000 xg for 20 minutes at 4 o C (Lovett & Felder,1990 ) with modification. In all treatment preparation steps, temperature was maintained at 4 o C to avoid enzyme activation.
Protein assay procedures used 100 µL of sample supernatant mixed in 100 µL azocasein substrate. The mixture was allowed to stand for 20 minutes at 60 o C. The reaction was stopped by adding 20 µL of Trichloroacetic acid solution. It was then centrifuged for 15 minutes at 12,000 rpm to pellet the substrate crude. The supernatant was poured into new microfuge tube and added with 700 µL of 525 mN Sodium hydroxide solution, followed by measure at 420 nm spectrophotometer, 1 unit/ mL was determine as 0.01 OD change (Park et al., 2003) . 
RESULTS AND DISCUSSION
After 20 days culture, the treatment tank showed significant difference (P<0.05) compared to the control tank. For survival rate, both treatment groups were significantly different compared to the control (Table 1) .
Weight gains were present in all groups after 20 days culture period, and the treatment group has a significant better growth performance (P<0.05) compared to the control group. This result was similar with several previous experiments where application of probiotic treatment produced better body weight gain. Suzer et al. (2008) administered Lactobacillus to the sea bream and the result showed that the growth of the experiment group reached 0.5% higher compared to the control group. Another experiment using bacillus as probiotic for Penaeus vannamei showed that the experiment group had 0.3% higher growth rate compared to the control group (Wang, 2007) .
Better growth performance after probiotic administration might be caused by probiotic that has the ability to induce the digestive enzyme activity and facilitate digestion of all protein constituents. Since penaeid crustaceans can adapt very well on any changes of the diet composition by induction of digestive enzymes synthesized and secreted in the hepatopancreas. These digestive enzymes are able to hydrolyze a variety of substrates, and various factors are involved in their regulation, including stimulant effect such probiotic (Le Moullac et al., 1997; Moss et al., 2001 ).
Probiotic bacteria was also claimed to be able to produce enzymes that can complete the shrimp protease activity in increasing food digestibility. In addition, the probiotic enzymes have a broader pH range than the shrimp enzymes. This would prolong the digestion time of the host. Unfortunately, it is nearly impossible to distinguish between enzyme synthesized by the shrimp or enzyme synthesized by probiotic (Wang, 2007; Nejad et al., 2006; Solano & Soto, 2006) .
Survival rate result showed a higher survival rate in both treatments compared to the control. It is already described in the previous experiment published by Rengpipat et al. (1998) and Balcázar et al. (2007) , these experiments mentioned that an administration of probiotic was able to increase the survival rate of the host. Increasing of the survival rate was influenced by alteration of the microbial community. The alteration triggers a process to exclude pathogen bacteria within the host, which is the common aim of probiotic administration. Another benefit of administering probiotic host is antibacterial substances which are produced by probiotic. It can increase immune response in the gastrointestinal system. The gastrointestinal system of animals is important organ, since it has a direct contact with absorbed nutrient and the environment (Gullian et al., 2003; Salinas et al., 2005) .
Anti bacterial activity of L. plantarum and L. casei were described to have the ability to inhibit the growth of various bacteria. L. plantarum produced antibacterial substances characterized as a bacteriocin and was designated plantaricin. This bacteriocin was purified and identified by Todorov et al. (1998) . They found this antimicrobial substance is a peptide of 20 amino acid residues with a mass of 2,755 ± 0.3 Da. Antimicrobial activity of this substance also found to have the widest range of inhibition spectrum. The bacterocin was produced by L. plantarum during the late logarithmic growth phase at a cell count of 1.5 x 10 9 cfu/mL. L. plantarum administration to the cultured aquatic animals showed increasing of immune response of the animal against bacterial pathogen (Messi et al., 2001; Chiu et al., 2007) .
Antibacterial produced by L. casei is characterized as bacteriocin caseicin 80, a thermolabile protein with a molar mass of 42 kDa (Muller & Radler, 1993) . Bacteriocin is assumed to prevent bacteria development, especially pathogenic bacteria from overgrowing and has the ability to inhibit other bacteria and also able to stimulate the immune systems (Voravutikunchai et al., 2006; Aroutcheva et al., 2001) . Application to the aquatic organism resulted in the increase of immune response against both gram-negative and gram-positive fish pathogens by the acid production (Ma et al., 2009; Aly et al., 2008) .
There is no significant difference among treatments in day 0. After 20 days of culture, protease activity of the treatment groups was significantly higher (P<0.05) than that of the control group, although no difference was observed between treatment groups ( Figure  1a) . The protease activity within intestine was significantly lower (P<0.05) among organs in the treatment groups and the control group (Figure 1b) .
The treatment group was significantly higher in protease activity compared to the control group. It is arguably concluded that a protein was responsible in increasing the growth of penaeid crustacean (Kureshy & Davis, 2002) . Soluble protein has a correlation with the body weight increase; although the protease activity will decrease following the increase of the weight as a result of the decrease ability of the shrimp to use protein as food source (Lee et al., 1984; Delgado et al., 2003) .
Probiotic addition to the food was triggering the effectiveness of nutrition absorption. Although the mechanism of probiotic action is poorly understood, but some experiments already revealed that L. casei and L. plantarum produce proteolytic enzyme in low amount (lZtaliou et al., 1996; Ong et al., 2007) , this is in line with the different result between the present study which used Lactobacillus bacteria as the probiotic substance and the previous study which used Bacillus as the probiotic material which has high amount of protease activity (Wang, 2007; Gómez & Shen, 2008) .
L. casei is capable to synthesize all but the branched-chain amino acids. It is equipped with proteolytic enzyme system that allows it to acquire amino acids from proteins. Analysis of the proteolytic enzyme system in Lactic Acid Bacteria (LAB) has shown that enzymes involved in procurement of amino acids from caseins can be divided into three major categories; one of the three categories is an extracellular cell surface associated proteinase, termed lactocepin that hydrolyzes casein into oligopepteides. L. casei genome contains three CDS for lactocepin (LSEI_0465, 0468, and 2270). Lactocepins are synthesized as an inactive precursor and some require a membrane-bound lipoprotein (PrtM) (Cai, 2009 ).
While L. plantarum genome does not appear to encode the primary enzyme required for large polypeptide utilization of Prt (extraIndonesian Aquaculture Journal Vol.6 No.2, 2011 144 Unit activity cellular protease). However, L. plantarum has uptake systems (Opp and Dtp) for peptides, which are the primary protein degradation product (Kleerebezem et al., 2003) .
The result also shows higher protease activity in the stomach and hepatopancreas of the shrimp compare to the intestine. It was due to the primary function of both stomach and hepatopancreas in the food processing, whereas the intestine serves only as a canal to excrete food residues. In teleost fish, high number of digestive enzyme was detected in hindgut part of digestion system compared to foregut part. Hindgut part of teleost fish digestive system consists of stomach, intestine, and pyloric caeca. Those organs are functioned to break down (digest) food and absorb nutrients. Piscivorous fishes have fairly short intestines because their diet is easy to be chemically broke down while herbivorous fishes require longer intestines because plant matter is usually tough and fibrous so that it is more difficult to break down into usable components.
Pyloric caeca is located near the junction of the stomach and the intestines. Its function is not entirely understood, but it is known to secrete enzymes that aid in digestion processes such as to absorb digested food (Hoar & Randall, 1988) .
Stomach is the first organ encountered by food in digestion system. Food enters the stomach then pass through the gastric mill before entering the pyloric pocket. The food is returned to pass through the system again after processed by lateral outgrowths (teeth and ossicles). The liquid phase flows antero-posteriorly along ventro-lateral sides leading to the principal channels of the pyloric pocket excluding any particles larger than 1 nm. These non digestible particles are rejected into the hindgut. By this mechanism, it is possible that chemical digestion begins in the stomach to help to reduce the size of the particles. Here, enzyme might be secreted in the stomach (Ceccaldi, 1989) .
Hepatopancreas takes the central role in metabolic processes. It is responsible for the synthesis and secretion of digestive enzymes. It also functions during uptake nutrients, storaging of inorganic reserves and lipid and carbohydrate metabolism (Correia et al., 2002) . The function of hepatopancreas is assisted by R-cell and F-cell. R-cell absorbs luminal nutrients, mainly via contact digestion and molecular transport. R-cell also stores and metabolizes glycogen and lipids. F-cell synthesizes digestive enzyme and excreted the enzymes in supranuclear vacuole which enlarges by pinocytic intake of luminal nutrients and fluids (Loizzi, 1970) .
CONCLUSION
 Lactobacillus plantarum and L. Casei are the viable option of probiotic to improve the growth and survival rate of Litopenaeus vannamei.
 There is no significant difference on the growth performance as well as survival rate of tested shrimp between the treatments of Lactobacillus plantarum and L. Casei.
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